http://www4.ipdl jpo ,go .jp/cgi-bin/tran„web_cgi_ejje 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention] this invention makes record ink fly and relates to the ink-jet head and its manufacture technique of the 

ink-jet recording device which forms a character and a picture image. 

[0002] 

[Prior art] In order to make the minute ink drop which is a low running cost since the regular paper in which the high-speed 
record with easy color-izing whose process is an easy non-ambient noise since an ink-jet record is a direct record is possible can 
be used breathe out, it has the characteristic feature which was excellent in the grade which can record a high resolution, and the 
future attracts attention. 

[0003] The stability of the ink drop which flew when the ink-jet head currently indicated by the Japanese Patent Publication No. 
8953 [ 60 to ] official report etc. vibrated conventionally so that a variation rate may be carried out in the orientation in which a 
nozzle formation component and a piezoelectric transducer cross at right angles in general, and the passage between each nozzle 
passed in a short distance is good, and even when foreign matters, such as the foam and dust, mix into ink, it has the characteristic 
feature that an operation is normally maintainable, without these being influenced. 

[0004] However, in an ink-jet head, although it is desirable that the regurgitation luminous efficacy and the flight force of a field 
to an ink drop of printing speed and a quality of printed character are large, the ink-jet head of the aforementioned structure is not 
enough as the amount of expansion and contraction per unit length of a piezoelectric transducer, or the amount of expansion and 
contraction per unit voltage, and the occurrence force is also the parvus. Therefore, in order to acquire the flight force required of 
a printing, the beam of a piezoelectric transducer was lengthened, or impression of a high voltage was needed, and there was a 
problem that a drive circuit and the cure against an electric insulation were complicated. 

[0005] In order to solve such a problem, an internal electrode and a piezo electric crystal are piled up by turns, and the ink-jet 
head using the unified laminating type piezoelectric transducer is proposed as indicated by the Japanese Patent Publication No. 
125343 [ 63 to ] official report etc. A laminating type piezoelectric transducer is adjusting the number of laminatings, does not 
drop the mechanical strength of a piezoelectric transducer, but can make small distance between layers of an internal electrode 
and an internal electrode as much as possible. Since thin-layer-ization of a piezo electric crystal has the effect which raises field 
strength, large low-battery-ization of a driver voltage is attained. 
[0006] 

[Object of the Invention] However, since the ink-jet head using the conventional laminating piezoelectric transducer mentioned 
above of the cutoff with ink is inadequate when the laminating type piezoelectric transducer itself is directly in contact with ink or 
it is intercepted, it will be limited to the ink with the electric insulation to use. Therefore, since priority was given to an electric 
insulation, it had the technical probrem that it could not satisfy enough a high quality of printed character and a quick-drying one, 
by limiting record ink. 

[0007] Especially, the metal which makes silver and silver-palladium a principal component is used for the internal electrode 
material of a laminating type piezoelectric transducer, and it was easy to generate failure of the creeping discharge by the 
electromigration phenomenon, **** electric discharge, etc., and in spite of having not touched, in connection with presence of the 
humidity near an electrode, or high-density-izing of temperature and internal inter-electrode distance, it had the technical probrem 
whose piezoelectric transducer touches ink that the aforementioned phenomenon was promoted. 

[0008] Moreover, since a laminating type piezoelectric transducer sinters the ceramic powder and metal paste which contained 
the organic component so much and is manufactured, an organic component escapes from it after sintering, and it serves as the 
perforated space containing a detailed breakthrough (this hole is called hole). Therefore, the aforementioned phenomenon has 
possibility of generating also not only in the front face of a piezoelectric transducer but in the interior. 

[0009] Then, the purpose of this invention solves these technical probrems, makes all ink fly stably, and is to offer the ink-jet 
head which can attain high-speed and high definition printing and high-reliability, and its manufacture technique. 
[0010] H 

[The means for solving a technical problem] The ink-jet head of this invention has the nozzle plate which has two or more nozzle 
openings, and the laminating type piezoelectric transducer which has been arranged behind this nozzle plate and which can be 
driven independently, and is characterized by forming the oxide layer of an electric insulation in the front face and hole of a 
laminating type piezoelectric transducer in the ink-jet head which makes the record ink between a nozzle plate and a laminating 
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type piezoelectric transducer breathe out. 

[001 1] Moreover, it is characterized by the manufacture technique of the ink-jet head of this invention forming the oxide layer of 
an electric insulation by applying the sol which the oxide particle distributed to the front face and hole of a laminating type 
piezoelectric transducer in the manufacture technique of an ink-jet head of having the nozzle plate which has two or more nozzle 
openings, and the laminating type piezoelectric transducer which has been arranged behind this nozzle plate and which can be 
driven independently, and making the record ink between a nozzle plate and a laminating type piezoelectric transducer breathing 
out. 
[0012] 

[Operation] According to this invention, since the oxide layer of an electric insulation is formed in a piezoelectric-transducer front 
face and a hole, the electric insulation of a piezoelectric transducer improves and dielectric breakdown is suppressed. 
Furthermore, in order to converge quickly the deck watertight luminaire by the oxide layer, damp-proof and heat-resistant 
enhancement, and the residual vibration of a laminating piezoelectric transducer, the stability of an oscillation characteristic can 
also be raised. 
[0013] 

[Example] Drawing 1 is the tropia cross section of the important section of an ink-jet head in this invention. A piezoelectric 
transducer 10 is the multilayer structure which accumulated a piezo electric crystal 1 1 and the electric conduction material 12a 
and 12b (the internal electrodes 12a and 12b are called hereafter.), such as a piezoelectric ceramics, by turns, respectively. 
Furthermore, the electric conduction material 14a and 14b (the external electrodes 14a and 14b are called hereafter.) is formed in 
the piezoelectric transducer 10, and, as for external electrode 14a, the electric conduction is made with internal electrode 12b, 
respectively, as for internal electrode 12a and external electrode 14b. As shown in drawing 3 , the oxide layer 1 3 of an electric 
insulation is formed in surface 10a and hole 10b of a piezoelectric transducer 10 by the technique of mentioning later. Moreover, 
the piezoelectric transducer 1 0 is joined on the base component 1 5. 

[0014] In such a configuration, the piezoelectric transducer 10 to which the electric field shown in drawing 2 when an electrical 
signal of operation is inputted into a piezoelectric transducer 10 were impressed is contracted in the orientation which intersects 
perpendicularly with a nozzle plate 16. If this electric field are canceled, according to the elastic stability of a piezoelectric 
transducer 1 0, a pressure will be applied to the ink 1 7 between nozzle plates 16, and an ink drop will carry out the regurgitation 
from the nozzle opening 1 8. 

[001 5] The manufacture technique is described below. 

[0016] After applying to a piezoelectric-transducer front face fundamentally the organosol which made the organic solvent the 
primary-dispersion solvent for nonmetallic oxides, such as metallic oxides, such as aluminum, titanium, and a zirconium, and 
silicon, or those conjugated compounds as a dispersoid, the oxide layer of an electric insulation is formed in a 
piezoelectric-transducer front face and a hole by evaporating and drying a solvent. (Example 1 ) 

The Si02-Zr02~ weight ratio 65:35 used for the front face and hole of a piezoelectric transducer 1 0 20% of the solid contents 
which distributed ethanol to the dispersion medium made into a principal component, viscosity 7cP (centipoise), and the sol of 
0.01 micrometers of mean particle diameters as an example 1 . 

[001 7] First, a piezoelectric transducer 10 and the above-mentioned sol are separately installed in a pressurized container. The 
inside of a pressurized container is decompressed gradually, it goes, and a piezoelectric transducer 10 is immersed in a sol in the 
state of equilibrium pressure. And air is put in in a pressurized container, sealing of the hole is carried out to the front face of a 
piezoelectric transducer 10 using atmospheric pressure, and covering and restoration are carried out. 

[0018] The technique and the spin coat which are immersed only in atmospheric pressure, without carrying out reduced pressure 
processing at a method of application after immersing a piezoelectric transducer 10 in the above-mentioned sol otherwise, and 
carrying out pressure operation, and a dipping are sufficient. 

[001 9] Next, desolventization processing of a sol is carried out. The solvent of the sol which heated and filled up the piezoelectric 
transducer with 80 degrees C is volatilized. Si02-ZrO two-layer is formed in the front face of a piezoelectric transducer 10 of 
this. 

[0020] If the above-mentioned immersing operation and stoving operation are repeated by turns, paint film defects, such as a 
pinhole, are lost, and the gas cutoff nature of a piezoelectric transducer 10 can improve further, and can obtain a desired thickness 
(0.1 micrometers - several 100 micrometers). 

[002 1 ] As a result of making drainage-system color ink breathe out by this example using the head which repeated the 
above-mentioned operation 3 times, insulation-ized the front face of a piezoelectric transducer by 0.6-micrometer Si02-ZrO 
two-layer, and was manufactured, the ink regurgitation by which it was stabilized more than 5 million line (1 billion dots) was 
possible. 

[0022] (Example 2) The alumina particle used for the front face and hole of a piezoelectric transducer 10 10% of the solid 
contents which distributed the isopropanol to the dispersion medium made into a principal component, viscosity 5cP (centipoise), 
and the alumina sol of 0.05 micrometers of mean particle diameters as an example 2. 

[0023] First, it was immersed only in atmospheric pressure, without carrying out pressure operation, the piezoelectric transducer 
was heated at 80 degrees C, the solvent was volatilized, and the alumina layer was formed in the piezoelectric-transducer front 
face. 

[0024] As a result of repeating the above-mentioned operation twice, insulation-izing the front face of thick ******** i n a 
0.5-micrometer alumina layer and making the hot-melt ink always heated at 1 10 degrees C breathe out using the manufactured 
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head, the ink regurgitation by which it was stabilized more than 5 million line (1 billion dots) was possible. 
[0025] (Example 3) The SiO2-Zr02-Na2O particle used for the front face and hole of a piezoelectric transducer 10 5% of the 
solid contents which distributed ethanol to the dispersion medium made into a principal component, viscosity 1 Oc (centipoise), 
and the sol of 0.02 micrometers of mean particle diameters as an example 3. 

[0026] First, the above-mentioned sol was applied on the surface of the piezoelectric transducer by the dipping, it heated at 120 
degrees C, the solvent was volatilized, and the SiO2-Zr02-Na20 layer was formed in the thick ******** front face. 
[0027] As a result of repeating the above-mentioned operation 4 times, insulation-izing the front face of thick ******** by 
0.8-micrometer Si02-Zr02-Na20 layer and making the solvent ink which made the aliphatic hydrocarbon (tradename Isopar L, 
exon company make) of the high boiling point and a low volatility distribute a pigment breathe out using the manufactured head, 
the ink regurgitation by which it was stabilized more than 5 million line (1 billion dots) was possible, 
[0028] 

[Effect of the invention] According to this invention, it has the nozzle plate which has two or more nozzle openings, and the 
laminating type piezoelectric transducer which has been arranged behind this nozzle plate and which can be driven independently. 
In the ink-jet head which makes the record ink between a nozzle plate and a laminating type piezoelectric transducer breathe out 
By forming the oxide layer of an electric insulation in the front face and hole of a laminating type piezoelectric transducer, it has 
the effect that a piezoelectric transducer can be perfectly intercepted from mixing of foreign matters, such as moisture and dust, 
contamination, disturbance, etc. 

[0029] Moreover, there is no electric-insulation resistance degradation of a piezoelectric transducer, and it also has the effect of 
making possible the regurgitation which has endurance in a long period of time. 

[0030] Moreover, since it can be stabilized and all the ink of drainage-system ink, solvent ink, and hot-melt ink can be made to 
breathe out, it also has the effect that a quantity quality of printed character and a high definition ink-jet head can be offered. 
[003 1] Furthermore, it also has the effect of offering the piezoelectric transducer excellent in thermal resistance. 
[0032] Furthermore, since the residual stress of a piezoelectric transducer can be converged quickly, it also has the effect which 
raises the stability of an oscillation characteristic by leaps and bounds. 



[Translation done.] 



3 of 3 



6/11/02 11:53 AM 



■(W>B#BH«W (JP) " (12)^H^^Fi\$S (A) ai)tt*ftH«ftM»9- 



#^¥10-217458 

(43)^MB ¥fi£l04f (1998) 8H18B 



(51) Int. CI. e 






F I 


B4 1 J 


2/045 




B 4 1 J 3/04 1 0 3 D 


HO 1 L 


41/09 




H0 2N 2/00 B 


H0 2N 


2/00 




H 0 1 L 41/08 C 








mmm %m$< m&Mom* ol 6 b 


(21)tt«R#* 




#^¥9-21855 


(71)ffimA. 000002369 










(22)tHJ^B 




(1997) 2£4B 


^#P#r?t&®$r?t2T@4#l-i§- 








(72)5§0J# ®j& ^ 








^?rMWw0 rpXWo J H 3w5-»3 TTn n — 
















(74)ft3SA #S± «HJl& W2«) 



(54) t^Bjo^] ffim#^^^n*ffl^fez^^x-^M^-f>^s>x2/h^^^\»>H 



(57) Uffl} 




(2) 

1 

z±jmt vxffi!$-£fLTfcz>m$m 1 asta 2 m&<D 10 

[»3c^4] mrnEnwmommw. 0. s^m^i 
±, 5 nvnSFFx-db&m^m 1 &<^> u^^cB3 o^-rn 
fr-mzwmvmmm-,, 

7 (fiU AlSPb, BttZrtTi^-ty) , <f»\S^ 
^3gE*c©JEES#^„ 

rar^s ] asp&B 1 us*® 7 o^m^-^ 
[0 0 0 13 

[f§BJ!©JI-r&8«#S?] 2^fiWi> JE«#*3P;fttfC: M 

£tt£/B^;t7^5F;xX-^m^f >^>>x-.y h^B 
[0 0 0 2] 

mmtx^/otdm&^m^rzsm^^f-^^ z.<dee 

y t, £T<DmM >t>W&*W5 cfc 5 \Z 



^¥10-2 174 5 8 

2 

[0003] iffiftznfom^fc. Tmmt. z<DTn& 
AiKMmznrcmmm^ z.<Dmmfm±izmm^n. 

VDSeSfc: «fc QMlfct* Z. tj&iTfffS. 
[0004] 

[0005] i&miz* z.(D<k? fcmzommM&ffiik 
fc-r >^ s>x y b^sm^y b* zmm- %> z. t&s mt 

[0 0 0 6] 

imt. m^smtm±.\zm^nr^±mmt^m^ 

[0007] z\<Dfffi&&ffittB.m$m-\^ wmm 
nxmm.oytfmz&io, nmm^titdm\z&m&m 

[0 0 0 8] MiaE«#a©^^$:0SIW^ WEWM 
[0009] ^fc. mfiaEm#mii. ^>m> f ^ri> 
[0010] *bT*fc, strBaff«#m©m®tt. 0. 
[0011] *f c . tiistffixwmims* m-f^trf 
[0012] $<si^ sifSB®gimfe#K^ *©«es^c 

A* B 2 Or (fib, A^P tK B«Z ftTiftt 



3 

[ooi3] £6£, -i&mt~ im\sidim&mxjt 
[0014] $ stc^t, iwet^^x- 

^em^^iy Fft|g&T-3t>© 
[00 15] 

BM§©lfe&fe©JE^] ^ci-, 4^fc{^jiffll&iK<D 

to o 1 6] ei its, *mw<D^<mimm%Bnfo 
Xrwmm* H2ta, ®i^-rE«#^?sr*^- 

<5JEE«« (PZTi) ©SffiftS^&®, H3»±, 
F©-3&ft^-r$rffii2, S4te, EI3Kl73R-t-<>£>>i 

[ o o 1 7 ] b i yam 2 tr^-r^ e> k, 

BE«#3t?l Ote, TfSMl 1 £, T*K1 l±K3K* 

im 1 2 «fc o{gs§«^ftmfc^mft4^ 1 4 1, <g 
[0018] EEnvmi 2om&ms»}afi&r& 

tik ^©M=mTJ^^fc^©£5t;:L£„ 

[0 0 19] 

PbTiaZr/3 (Mg./ 3 Nb»/ 3 ) rOs+fiPbO 
fiU a=0. 4, 0 = 0. 5, r = 0. 1 

3 lTtiig^a £©*§&& 3 1 r«a©&^3 2iJM®t- 

[0 0 2 0] £©BE«#$I1 2&tf<£g§«4#Sf 

1 4 ©fim^ftSl!l5£ Ufc £ H ^ , EE«f*®l 1 2 ©tfctsfm 
*&. 120 o~2 8 o o-e&o, 4£BtVf£4MRl 4© 
Jtifflt&S, 3 ~- 8 0 If *o &. 

[0 02 1] 43fett(Z>#IBfctt&'f S>x y hCT 
EI3lcS-r<fco!l. «fc©>f >?&2OTBifc 
^tifc^Sv-U n >S« 1 im&i'V n >g#? l 

10^, -f >^m2©HtrSBi:S^iO©®S#t±-rSti: 

*>c, -f >^»tttus©/ x>ra 8 jwgfifcsttfc/ X>u*c 

ESfsym. ffi«#3r?l 0fcS«MR£Ufc7'd??-3. 
X— :J?ft4BA.TViS. 

[0 0 2 2] jWj,' 2^fe|fi©JKKTn4. >^S2«W 
5»t*ffiI©ftSfcl 0 0 ixm. -^©llfT*;£f6J©:S£ft4 
mmfcRjei/fc. ££>K1, -f >^3S2®i3?!C&W©br-y 
ftJ14 1 Mmt U fiftfeKtt 18 0dpi (dot per 



(3) #W¥1 0-2 1 7 4 5 8 

4 

inch) tLfe. SKfrfltl 2©g35U#fa©*£ft 

8 0 /tmfcWfel/fc. 

[0 0 2 3] d©-f >£i?x y h$JEfr\y F© 
SffiS3r*fcft04 K3?ia3iC»oTl»fir*. 
[0 0 2 4] 04 (l)K3STE6T»a. BH#ffc ( 1 1 

o) ^rr^i^n^agi (g&yp : 2 2 0 w 
m) 120 o'c^wtaK-esaism^u, 

5>U3>^l©±W^$^>Ur]>lg3ft, T®K 

[0 0 2 5] XiZ, Z3feffc'>U3>Ht3±te» &&T« 
flBgJ&IBAtl 1 A, JEE«#Wfi£mfKl 2A&tf_h«f§E 

^s&sigii 3 Aft, waa^r*. zmziz* 

Un>«3t. e^T«Wfi£fflEi lAtoMfc, Pi 
#©^*ftfa±£-£-S;fc&©<^l&tbT, ^>fflt 

asm : 2 5 oa) > =m&*>m (sm .200 

A) JkX*?-2>m <MJS5 OA) fcJHCJ&fcUfc. £© 
V>^fc£9 41Sfi»&Uto =»ffc^> 

1 0 %mm%-wmz&z> y t^tm ^ny^ u 
[0026] e«#»^mi 2Avmm<$.^9cf. 

PbTiaZr/3 (Mg./» Nb»/ S ) rOa + dPbO 
ffiU a = 0. 4, /3 = 0. 5, 7 = 0. 1 

^3gfc$ns*w^ft^tSo mm«ft 

(Xtf>n-h) Ufc^, £tlftl'8 0'CT71 0 
»W»H»U 55CV»1», 4 0 0 , C©^4'T3 0^JBaflg 
•TSo ^©«P^©^, ^ BJiBg3jSft6tHK*0 
A? JgTo -£-©!& RTA (Rapid ThermalAnnealing)ftffl 
I/^T. 6 5 0V.-V35m. ^^T9 0 0-CT? 1^1©3I 

& 1 2 Aft#£. 

[0 0 2 7] ^©JEEm#Wfi£fflMl 2 Ate, ^©if&SI 
fr©3K*36«. Tm^Sl 1 ©^®KjfrL-T81gSii^ftfC# 
ifeUTV»-5. d©E«*W^BEfflMl 2A©3gt# 

@tH^s:^©#ifi{cte, smmmmmmi 

[0028] x\z, sAfcm&imm 1 2A±n. e& 
6 &s±mS6$5i&ij$i 1 3 a ftn^x; t y 

CfcO, 2 0 0 nm<Dmm~?Mffc?2>' 
[0029] raWk^U n>M4_hl^, y^- h 

(0^tT) ft^U, ^© ^ * h h 

jgitfK >^^2 ^^n^^^^rr-sap^ft^ 

^tl. ^©Xy^>^-77.^ftV7.i?i:UT, 
^>U3>Bl4ft, ^ymt^yfbT^x^A©*^ 
?T^/^-x>^U «Pi2 3ft^fiET-5o 
[0 0 3 0] H4(2)Cj?ttS"I?H ±«»g 

^ PMil 3A±©, ±Jtt6&^BjESn*«SBr««t'«. 



(4) 



1 0-2 17458 



y >^n<j: d i 3 Ams&Mfam&tim 

Ml 2A4X7f>;7U ±11® 1 SXtfBEWWtl 2 
X>^l/TT«ffil 1£*§§„ il<D<k?£Ur, Tm® 

1 1» B£m#«ti 2, fawnvtysn i 4&tf_L«iii a 

S&> £&3BE«#^ 1 0 fejg&Us. 
[0 0 3 1} H4(3)JSStXgT?S» #^S'> 

[0 0 3 2] CCLTf. Ma^&SXty^>^OXy^> 

S->'J3>SfelO (1 10) mt (1 1 1) ®0X>;/ 
3 0 0: lfiBfc&D* **Sft5^U 
3>^g 10 1 OJSfe 2 2 0 /tmfflHSSOj&iHH' Fx 

[0 0 3 3] tttEfo^iH£l/fc*^3;£=« 

fi2^yn>«4t. ®a^ti^=m^>';n>i^3*. 

V>> -f >*5>xy h5t3E» / SV F£5£firr?>. 
[0 0 3 4] tilfflt&KiKi 4tt. &i&tt?»MR*> 

mi 2tRu-e***i. w smmi 2$t*n 



[0 0 3 5] C®4SBHtl£ftt«l 4tt. M8aBE«#Kl 

2o^{r«tsfeft^«^T?^i;^pjiiafi^3bt, ei 
i 3 1 jwaytr *ic uta^x, 3 

[0036] immmm 1 4 <D&ftft08g& 

[0 0 3 7] a**»ew«ima. 1 

[00 38] *$m<mwnz&k2>mnimi 2* 
[0039] cnso^^wcwu HS#m 

(D^^l\ZM-fo 
[0 0 4 0] tefe. JEm#$t<Z>OT«i, TEM (g 

[0 0 4 1] 
[SI] 





P bft 
10) 


d3l (pC/H) 


V 




« % 


Ha 1 


0 


7 6 


6 1 


« S 




Hi 2 


0 . 0 & 


1 0 7 


6 0 






Na 3 


O.JO 


1 1 8 


5 1 


B2 




Hi 4 


0 . t s 


12 0 


3 0 






tto 5 


0.20 


8 3 


2 3 


B 6 


.ftttft 



[ 0 0 4 2 ] * 1 lSSrr«fc -5 IC, 3*^SWK#*-f >^ J> 

v^v h&m^y &mfc^\zn%-%inju-dfa 
\z, .nmmwmm^mEiz^o, BEimmomm. 
mzfrfr&mj&)M&< tzztztb* tgmnz&^nmw 
frz>Thfflm&mm&\z< 
[0043] &*5, 4&m<m&wt~ mtnmmo) 
mmffi&hmm^&&w&\z^T.mm\stzii^ zti 



[0 0 4 4] 2{s^figcD#Si1?t3:> flE«#a^> W 

ii/fdfc^c^$ni> p z T^6«^L7t*a-tc^^ 
TKWUfcAJ. niuciR6i", jffi«ftwa. ffiofk^; 

[0 0 4 5] $ ^Sfe®^fi8T?IS^Lfe3gifi 



7 

So 

[0046] 

[0 0 4 7] E©BE«i**P*flBr$-SJ:£^ 

[01] ^^©^©^{^SEm^^O^fffiSI 
[02] HlfcS?Tffi««^«rll*r*JBE««lt (P 

Dai) 



(5) #W¥1 0-2 1 7458 

8 

[03] ^^©||fifecD^fc^«.JBEm#^S^ItFig 

[04 ] si 3 t^-r-r >^ y x y hsaMKy H®^t 

m-zmwm. (pzw «itt»?i 
[06] m^osM.wm-^mmr^wm (pzt 

2 -f>*s 

3, 4 Z»fl2^U3>«S 



7 




8 




1 0 




1 1 




1 2 




^ 13 




1 4 





[02] 




[03] 



[05] 



